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[*««] TO* 

[» 1 3 t. mm l & # & a & f? e> « 

tit, SBHBttAfc, ^Si53ft«ffiMi:©raT?tt<^SI*S^«l#JCJ:ym3t<Z) 
ftSfiif:, ±8E«ftlilfi»i:±flB»ftea*^<OWS:««»tc|!B*-r*^«tt 

_t:Sa##*£A l± CuNi*»&«i»J, CutNii: ©fflJEfcJfc 
-etl-Ttl (100-a), a (ate, M^%£^o ) £.Lfc£g, 

_blH?KftHSAfeJ:t;±IH«'ffceaAtt, N i F e *£fc*C o N i Fe^4 
»J, Co, Ni, £ <fctfF e (BjfflJdcJfcS:, ^tl^tlb, c, d (b, c, d l£, 

-Z&m&ffimtf. 0^b^75, 15^c^9 5, 5^d^40 ( b + c + d = 

i o oi?%) -e&y, 

[»#^2] _hfaXfcr>A;i/^tt, ilO. lkmol/Ltf)N a C 1 

+ 0. 4 [V vs SHE]J£*±£&5 3£&#$t£-rSff^l K:K*©«ftSfitS»* 

[»^*3] ±gB^tr>A;i/^Jg|S:*^S±ga^«H$Att, ISO. 1 
kmol/Ltf)N a C 1 *?Rtf»tC?«SS tlfc S tC?Rf^3 tlSW^^ffitC^'t 

+0. 4 [V vs SHE] J^i:£fc£ 3 Sft^l Xli2{CfH 
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[0 0 0 1] 
[0 0 0 2] 

[*»tf>&ffi] 

fit, IfflJ:^d:MR|?5:ix5l^yFlt -*c^&m$Jl£M^ 
[0 0 0 3] 

[0 0 0 4] 

GMRi^it cD^i'ffiji T#^'f£M * m& b t & & * t? > ^/b -?m * m l 
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[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

[#4#fr*iR i ] 

7 4 P3J)l • V\±=l- • If- (Physical Review B), f4 3i, Hit, 

P i297~pi300 rucaffi#MM(c^^^> g^gM^^J 

(Giant Magnetoresistance in Soft Ferromagnetic Multilayers) 

[#fr£iK l ] 
#05^8 - 1110 1 o^&m 
[0 0 0 8] 



mtiE# 2003-3037361 



#2002—370520 



[0 0 0 9] 

M ® «P lCGMR/\-y K #^-r - ^ © j£*T # ft .^i^ ^ £ # ftfC *f L T T V 
X ^ fC C T ffi &> £. & & J: e> J C SB S £ tl £ £ M L X V ^ £ „ 

fit, f-yxb'j-vm ^^-y^tm^K^Aic^LT^^tc^f 

[0 0 10] 
[001 1 ] 

9- - 7 £ ®3£ K =y A £ (D m (C«f < JS^TJ &/J> $ < f 3 ^<Z>X5*c#& $ tiT v n 3 „ 
[0 0 12] 



ffiKE#2 003-3037361 



#2 002 — 370520 



ZfttbCDD L C (Diamond Like Carbon) m^<Z>&MBifiJ&J&£ftT^Z> 0 
[0013] 

[0014] 
[0 0 15] 
[0 0 16] 
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y * - *; > y ic j: otaiiti t^ot^sii:*^, wim&i&mmz £ zmn, 
srig&r tit. a- Ff^? K^>r -f&,±izmmx^^nn^?>o 

[0 0 17] 

■€-rT*»Wtcfev^Ttt, ±»bfelW«j^K:li*T, tt£ttftlB*£tt£JI& 
*igm^b*«:*l» b * Vy/iJU-fm *ffiz- Z> 3 £ K <fc o T, «K55C»JSE#tC*f 

[0 0 18] 

«>©#«] 

XU>/^Rft*j«t«*lttittCuNiA»e.«i'J, Cu, NKOjfifiRJtS: 
, (100-a), a (att, ) £:L£££iC, ffijfttt 

ffltt2 5ga^5 0t'$U, MiHJtJf&OWtefSJgi*, NiFe^fciiCo 
NiFe^iftiJ, Co, Ni, F e ©jffiJ&JtS:, *tl-?*lb, c, d (b, c 
, dtt, -en^4xM^%^^-tc ) £b£££&C, ^©jlfidUeHtf, 0^b^7 
5, 15^c^95, 5 ^ d ^ 4 0 (b + c + d = l 0 01^-%) kLt£&*>(D£. 

[0019] 

*iTv^fc<z>£ U CutNi ©JlflfiRlfc £ *ft*;ft»tte&K:*»fc*6HK:*lJ£ b 
, fro, «ft|£Ii:iftgfiIi:lT, NiFetfeliCoNiFe^K 
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n i f ettacoN i f e<Dm&&z s en : enmmmzWcm&mmiz!ftfeir2> 

[0 0 2 0] 

[|gi£©|yfe(Z)7tm] 

its. 

[0 0 2 1] 
[0 0 2 2] 

5tM Kn-^ 5 e £#>f 5 f fcoiSflctt, -r- - :7jfef?#® £ 1/ 

a^-^2 t?>^-n-^5g£3r^ v~f7** > 6 iKZ>|SJC&#3 
^rt^^^^t-^ 6 a ICi y 3f -V > 6 01 tJJ^PB #|pJ{CHPIE 

[0 0 2 3] 
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So 

[0 0 2 4] 

£t>*05£ 0(DKmm3$ a, lOalC, H180" GD^j^HT-A U # 

jimzm^ -=> <=> ti r^mx^j -r s <t e> (c & $ nr v^ & „ 

1 0©^M®§P1 0 a{C&, i^f-^2S^tSU-F 
^FIO b^Sg^^tiT^U, ^tf>U- F#-f F10 blc^-oTi^^-:^ 

[0 0 2 5] 

tlI^K^A9(D^Mffi§P9 a{C&, a^7 L -y2lC*fLT'fg#(DSH^l&#^^ 
e>-*f(Z)fH^M^^^ K 1 la, llbt, m^r-^z iZttLTm-%<Dn%. 
mft*l7$—M<DH£.mi&%,^V F 1 2a, 12 b &*lT V%£. 

i*ie>fS»M«^,^v F 1 1 a fcitm^ffi&^y Kl 2 at, 
Ay Fl 1 bSitm^M^Ay Fl 2 b SV^C 18 0° CDfttfBMfct) 

oTia^ F^A9 (Z)^M®§P9 a {C*frS]@Hg$tlTVA^ 0 

fB^M^^^ Fl 1 a, 11 bS^SM^A^ Fl 2 a, 12 
b&, V 718 & Tin^^vJft, m%"r- 7 2 (DMniifo £ B^ttt: 

x -r-s * [shcm u t r ft ^ c xm#> t & s £ e> izmn £ nr s 0 

[0 0 2 6] 

fi£oT, Ay F F^A 7 SC^Tte, EP!EF^A9,&t>*©5t F^A 1 0 (D^M 

b§p9 a, io a \zmi&fc>~znt=.m%T--7i$m2 ^^A^mzmTisteft 

MM^-* 8fc&vm^F^&2tfm2^&Wcij\ftizmmmW)'tz>z.iiiz 

<fcot, tU^F^A9 iC^«^4xfc-M^fH^«a^^^ F 1 la, llb^i 
tF-fOS^Mi^A^ Fl 2 a, 1 2 b;«^r-:/2 £Jg«rL&#<3, ff# 
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[0 0 2 7] 

•eit> in&3B»ffli^9Kl la, 1 1 b*n8&C-r-:7 2 JC^LTjfty 
[0 0 2 8] 

, fasiffl^^ * k 1 1 a ic «fc y ib»s 4x-fcia» ^ *m-%mft*ikm 0 

, ffi^©lf^M«^C^v KI 2 ffi«JBfl8&'\y KI 1 bJC<fc»;iB»3*ife 

aa*K9* ^*^ffi#s:Mts. 

fit, rft&S4M««MKl2a, 1 2 b#ffl»h9y*;fr&»»J$gb 
[0 0 2 9] 
[0 0 3 0] 

® 3 izB-tm^mis^mm^ v k 2 0 ^ ©fls&c-fi-s© 

[0 0 3 1 ] 

r<Z)GMR/\^ K2 0 tt, *?8&#&#JMLTSH»fS£&^>f -f :7 
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&C£V^Tte, GMRA7 K2 0 fe-*fOff4MI*Av K 1 2 a, 1 2 b t LT 
[0 0 3 2] 

2 1±tC, #«f»Jl!tmfiJtS«K:J:»;«ftS/-^/KJf 2 4, GMR|?2 7, 

S4»i^>y Kit i^f-^2i:®gt§IftSiI2 0a^ 0 
oTV^. fit, GMRA»;K2 0tt, r 0>«#Slg® 2 0 a ^^gPfCggti' 

[0 0 3 3] 

-*f©B4M^f Kl2a, 12btt, K^CDT WXft 0 

ft£-*hZ)??£Jg8&C'^y Kl2a, 12b ^i:fttGMR/s«y K20ttt 
WW'* So 

[0 0 3 4] 

IfflGMRAy F2 oii, 04 (c^t-T &olz±T— M<DM%i/-)l KM 2 4, 
2 5©|8ftC3 f *v:/M2 6 ^UGMRlf2 7 nfe#3t** Ot 

[0 0 3 5] 

— *f©fl»AS/-^ KM 2 4, 2 5tt, GMR|?2 7 */-/!/ Kf £ 

©IC^^ipgSr^-rS^^m^^^y, ^^12 6 ^btGMRi?2 
7 £&#j&t?-£JCJ:»J, ^^-^3^?><7)^^#©e)*»> H£*Nfc*©& 
#^GMR^f2 7lC5f^ii*4l^V^J;-s)lC^|g-tS= f '©GMRa 
y K2 0fii, GMR|?2 7{C^LTS^^©##^^-M<©a^'>-- 
7VKM2 4, 2 5JC#jMu SM*©i#g#f£^^GMRlf 2 7Ai:#^ 
rtlfCj:^, GMR^2 7<OM««4*tt&l^tt**y^»tB©l«±^H 



1 0 
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[0 0 3 6] 

^^I2 6li, GMR|?2 7 jftCDflSat*/-/!/ KM 2 4, 2 5 £<Z>H3 

5 tGMRif2 7 h©RIHI*^-V y ^SilfcSo 
[0 0 3 7] 

GMRI?2 7tt, 7>\£>*fr"7Vk4 OtC*fbT®l^^rejlCgfEtL«)-fe>X«^ 
[0 0 3 8] 

>;i;i/7'l4 o t.LTli, E5 (a) ic^-ti^ic, Til4i 

114 6#, PR^«jf$4xfe^7t&^-r^^hAM©Xt 0 >'A;i/^)l4 0 a*S>, 
05 (b) (C^-TJ:e>C, T«i4 1, ift§Sl4 5, #lKte*4 4, M@ 
£14 3, S3»KJf4 2, feitF«ii4 6^ 3 *i 

h»yyM<5D^tf>A;i/^4 0 b, H 5 (c) {Cast* <fc 5 IC, T*I4 1, 
itt!4 2, «ftHSl4 3, #»f4M4 4, MISI4 5, MI4 4, 
^bH^M4 3, SW14 2, ^3it;iilll4 6*«, 0#C«t«2*lfc*i3i& 

[0 0 3 9] 
[0 0 4 0] 
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#2 0 0 2- 3 7 0 5 2 0 

/h £ & -5 c 

[0 0 4 1] 
[0 0 4 2] 

T*JS4 1 RTffeMM 4 6&, ^<7)^lf>^;i/^)l4 0 <DifcW,ffi<Dm\l 

#I*.&T a^e>&3„ 

[0 0 4 3] 

^##f«Itf>pl!MHC«:, [213 £J:Z>*II|4 tC^lT £e>fC, KDGMRi^- 2 7 C;t 
-f Txa#&raiIt--5^:iit)0-*|-<Z)*^aa2 8 a, 2 8 b#igtf£*lTV^ 

o 

•eit, itl?>-M<D*M5l2 8a, 2 8 b{C^^ii^tl^gP^<DipS^, 
GMRif2 7tfm£h^y #ipgTw£&oTVN£ 0 

Se>lC -M©MM2 8 a, 2 8 b±tC&, r©GMRHf 2 

9 a, 2 9 b tfflJW ^ tlT V^„ 

[0 0 4 4] 

GMRif 2 7 &c&, ^t: 0 >7N';i/^mic-fe>^«gfK$:^i-^fei?)©- 
^•<7)#flsgp 3 0 a , 3 0b#, -^tl^tl-** <£>*^S)BI 2 8 a 

,28b, SJ:tFfifiIlf:l2 9a, 2 9 b KgN^f £ <fc ? &C|S:tf £ tlX V^„ 

2$M$3 0 a, 3 0 bCDf&MHftHCte, ^|5|Si&£^$;ft3-*f<Z>^ 
BPiiM^3 1 a, 3 1 bt>mrt*>nX^Z> 0 
[0 0 4 5] 

§112 2&, GMR/\y K2 O#0j££;ft£Kll (Z)nTBPM2 ltf)£®£#. 
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WftttflWf-a 1 a, 3 1 bt>Wmz&timftZ&^X%Lm.-tZ>£.&^ Z.CDG 
MRA7 K2 0^J«atl&«l ©=iTg|5M2 1 hH2(D3TSI5M2 3 £ 

[0 0 4 6] 

03 itfgU C^tGMRA>y K2 0 tt % fcfr »J ^ < * £ 

GMRiH^2 7©JSj2S:l£^:L/T^StlT^S^ HBSlCli, Hi ©3 
TgP#2 1 £J:tf!fl2tf>:3y3P#2 3 CMITGMR|^2 7 (Z)g|S^li#miC 

[0 0 4 7] 

JUr»JtfttS£;ftlC, -^©^SPg^M^ 3 1 a, 3 1 h^vf^-^KWtn 

■eit, ^-^^^-^iC^^^4x^GMR/\-/ K2 Oli, -ft(DH£HM^ 
>vK12a, 12b£LT> H 2 IC^-rEPlg A 9 &CJfc »J tftt £ *iS . 
[0 0 4 8] 

^ V K©3fc*Mf S&® 2 0a(C, D L C (Diamond Like Carbon) fgM<D$kWMSk £7£ 
[0 0 4 9] 

ttfiSfrffi2 0 atC^MS&Jg/fcbfcV^IB^Klfc^Ttu fttlfeWAtt U 
[0 0 5 0] 
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M^ttM4 2l±, PtMnCOftfi, BJAftlCfttlfcN i 0-f\ IrMn 
, CrMnPt, ct-Fe 2 0 3 , RhMn, NiMn, P d P t M n ^£jSM1" 

[0 0 5 1] 

N i il©j|BJ*Jttt-etl-?*l (100-a), a ( a tt, M^%£3|-r o ) tlfc 
2 5^a^50i:&5rtj!)«|f*l<, $ £(Cte 2 5 ^ a ^ 4 5 V3bZ> Z. 

[0 0 5 2] 

^JB^JBtCfc^Ttt, (SHE : Standard Hydrogen El 

ectrode) &flg-£*ffifc b"C, iSO. 1 kmol/LCDN a C 1 jRjfiifi lC?fcM31±fc 

[0 0 5 3] 

a c imwL*m^tc.mi$<Dm&nmz.-D^xmfe^t~o 

[0 0 5 4] 

TPt&fflVV gfi (jj$2 0°C) T'fflMfi©i£5:l!ofe. bT> 
tifejg^«fe^e)^m*^«^ (SHE) /\0>*flES:fTV\ i4l&3ftJBA«»lC 
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[0 0 5 5] 

tt^tr>^^^JR4 0©#iS$:«®L,feaSMT^M^©v>-rti«?l!l^^^{Ci: 

o 

[0 0 5 6] 

tilt, gS£m&tf>igv^M, #9^.«AuA^«s«T«II«±tc#®S:fllSLfe 
[0 0 5 7] 

[0 0 5 8] 

+ o. 4 [v vs she] j^±t:^5i:, ^.tf>A;i/yH4 o©gffli:swi>M© 
jgj£«&#+o. 4 [v vs she] J: y *t?>A;i/^|g|4 o 

[0 0 5 9] 

llbfeli:^?), Xlf>;1;i/^I4 OlCfcV^MU ISO. lkmol/L©Na 

c i ^^icmtssnfe^^M^stistR^ssmffiic^t-sKAmffitt, + o 

. 4 [v vs SHE]j£t±i:ftSii:*W* r*uc«fcy, gmra*; Ft? ft** tr 



1 5 
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[0 0 6 0] 
[0 0 6 1 ] 

cuic^n i o^D*$:M$ii:fei^©#^'i4M4 a (DmrnykmrnmizM 

1-£«Stt&[V vs SHE] ©MS^ £07 K;^-r 0 
[0 0 6 2] 

MfcMtZM'kn&Vt vs SHE] +0. 4 [V vs SHEm_t£&&r Htftlfr-o 
[0 0 6 3] 

[0 0 6 4] 

IH8tC^^J;e){C#^'i4ji4 4§CuNi ICJ: U«/£Lfc«-£{Cte, jgjmifc 
CD 15^(7)^^^(7)11^^^^^*®^^^^^ N i &2 5jg^%^ 

[0 0 6 5] 

mS^lC^-r^iC, CuNi©t^S^li, N i (7)3&#Dii<7)tSf#U(C 
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±i£ Lf=. *lifil4 4 S:C u N i IC i y^tS^tCtt, Cu, N 

i<55jfiJ*Jt&, Zft^tl (100-a), a ( a «, JjR^-%£^-r= ) 

[0 0 6 6] 

, GMRA-y K2 O0IMM2 0 a L&V^-£lC fcV\T %, 

[0 0 6 7] 

*lttl4 4 tt, ±^ b fc«fc 9 4 S C u N i IC, Au, A 

1, Ta, In, B, Nb, Hf, Mo, W, Re, Pt, Pd, Rh, Ga, 

zr, ir, Ag, Rufrbmixnz&&<£*-n$.tc.\z-mM±(D™mtf& 

m $ n * © T* & o T =b <£ V * . 
[0 0 6 8] 

#ClC, *fc?>A;i/>ng|4 0 5:Mt5lftIgl4 3Mfb§*l4 5 (Co 

$BtftH£«4 3&t>*M:gE&Jt4 5 te, flfcftfcKAffi&asU 

^#tt?:^t-N i F e *fcl±C oN i F e OTtSc rtl & I* 6 *»— 

it, t;L<«rti^cD^^i:, MA R u ^ 5 i: b 

[0 0 6 9] 

&fbBI£J|4 3&t)WfcgfiJl4 5 Co, Ni, F e ©«USJfc«:3g . 
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IfcStfcNiFe, ££l£C o N i F e )\s*.WWkV. #it>^;i/{CO V^ 

[0 0 7 0] 
[0 0 7 1] 

KiMHc^lOOe (7 9 6A/m) J: >j feft < L- 

fblT£o 

N i F e *fe«C oNiFelt ^CfccH (®;i>5i^«^) 
[0 0 7 2] 

09 Km-t J;e>tC, Co, Ni, FetCf bt> C oO^I^7 5l?%i 
Ut>*£<, NiCOMi^l 5l?%j:iJt)/h$^i:, MH^if 4 3 £J:t>* 

[0 0 7 3] 

Co, Ni, FeiCf bt, N i CDl^Mtf 9 5lf%j; 
[0 0 7 4] 

Co, Ni, FeiC^fLT, Fe©tfi^4 Olf%J:^^§<* 
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[0 0 7 5] 

_h«£L£r t^e>, ifb@^l4 3 &£-&mt&&M4: 5 £, Fe.Niifctt 
CoNiFe{Ci»JMt5«^Klli, Co, Ni, Fe©«USifcS:, **X-?*l 

b, c, d (b, c, dtt, zti?nm*%z$k-to ) iibfc^^ic, 

IBHtf. 0^b^75, 15^c^9 5, 5 ^ d ^4 0 ( b + c + d = 1 001 
-?•%) £-t&Z.Z.&i&mV2b& a 
[0 0 7 6] 

"tfcfr^ ^bH^»4 3^«fctJf?Kfl:Sffi»4 5KIfeV>Ttt, HHOIC^-TJ: 
C> tC, Co, Ni, F e ©jfiJERJttf, J#,A (Co = 0 N i = 9 5 

, F e = 5 , j&B (C o = 0 N i = 6 0 F e = 4 0 j§C 

-?%) , j&C (C o = 4 51?%, N i = 1 5S^%, F e = 4 Ojg^%) , 
D (C o = 7 5JI^%, N i = 1 5]g^%, F e = 1 Ol^/o) , £,E (C o = 
7 5lf% N i = 2 0K-f%, F e = 51?%) <D 5 /&T?H£ tlfcHi»©<6ffl 

[0 0 7 7] 

s. 

[0 0 7 8] 

$?>iC, fifrftHJt*4 3 SJ:tF«^l:eSS4 5 fCfcVMT, Co, Ni, Feffl 
tffiJ&fSH^ 20^b^75, 20^c^75, 5 ^ d ^ 4 0 1" &fot> 

Co, Ni, FefflllW, HlOtfKOj^F (Co = 2 0g?-%, Ni = 75 
m*%. Fe = 5 JR^%) , j&G (C o = 2 Olf% N i = 4 Ojg^-%, F e 
= 40 , (C o = 4 0 N i = 2 0 F e = 4 0 

%) , £,E (C o = 7 5M^-%, N i = 2 0 F e = 5 <Z> 4 
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[0 0 7 9] 

3 »fbia£Jf4 3^j;tKMeSJi4 5tt, Co, Ni. FeOi 

#C^H#\ 40^b^ 7 5, 2 0^c^65, 5 ^ d ^ 3 0 tft&, &;b*>C 
o, Ni, F e ©ffij&it^ 010^ ,£I (Co = 3 0g^l Ni = 6 5M 
-f-%, F e = 5 , J (C o = 3 0 N i = 4 0 F e = 

3 0 , £K (C o = 5 0l^/o, N i = 2 0 f(^%> F e = 3 0 

) , j&E (C o = 7 5 Ni = 20 J§C^%, F e = 5 © 4 j&T?H 

T* A 9 > X 3 it 5 3 # «T IB T? & -5 c 
[0 0 8 0] 

fi«4 5li, ±IbfeMifc?:ttSN i FeifcttCoN i F e IC, Au, I 
r, Pt, Al, Rh, Cr, Pd, R u £>38tf*l&4>fc < £ 
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